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H**K6] *ft«)*«llfflfK*llC0*a:<ife-O*. MT, DAS I. 
MM, MfM, DASTh, MeOSI, DAS (Et) I, DAS (Et) O 

h, h;i/x>x;i/^>^y-tr^;u, MA f , ttf, tcnq, dcm, aiq 3 

, TPP, TPD, a-NPD, MTDATA, RZt (A 1 q 2 ) ' -OPh^ 

^tt^x^iiO, l9E«asn*#*HttK*l(€:S*S[+K:a-Kxa€*tr ; it 
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3] MMl i:E«o*»i:J:?)«Stifttii. 

[«r*» 1 5 ] mt)W¥mm&<Dttm&^mmm 1 3 etK<z>«-«itK. 

[Ifjfc^ 1 6 ] *»±fC#«i»I«S:»rt-r*KBt^^^T, 

[Mr*gi2 2] mmtfi* 
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^icM/i. m&m 1 6 E«a>efi 0 

«rJt*.fc_LESB. 
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m^K^^(Dl£tt^±mJ£<k0&<1&Tir^rz^(D^m. 
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(mE«*©W«»ft*«0*»«KTa)ffi»TH«S-&*, 
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[0 0 0 1 ] 

<t£«»W> 

[0 0 0 2] 

(«*««) 

So r-r X^K^«fttt&ffli|l:j|j!|»$nT, t««3tf/HX (OLED 

) 3X£«**tt««^»*£i8/£u eftweio, ooopsmos 
ole D^ai f»nT^5^, # u ^-^-xod^a^ ^ttiaejK*j*jc<fc o rani 
. a*Jiffi*T©»wJ8«K:ckoiijfisnT*30, -c-ntta«im<E«s#cfco*>* 

teMt^^o OLEDiMMISSWH 4iflBSftfcPCTffilBWO 
9 6/ 1 9 7 9 2 (m^-r*Ci^J:oT*:0J^#tcm^AnS) 

[0 0 0 3] 

(organic vapor phase deposition) (OVPD) ^ffiffl-TS £ £ 

OfinX Mf*aMftJK»««it*UT#fc. OV PDffiWl/X h (Forrest)^ 
a>*a»*F*5. 5 5 4, 2 2 0f«Mf, S. R. /M/Xh*0 r^^fc 
«fcDjaft2i*fc*»tt»^ (Intense 
Second Harmonic Generation and Long-Range Structural Ordering in Thin F 
ilms of an Organic Salt Grown by Organic Vapor Phase Deposition), 68 App 
1. Phys. Lett., 1326 (1996) % RZfP. E. AD — X (Burrows) ^ (D 
m : MA9t*^m»^»^mmmm<DmmUAtk^m} (Organic Vapor P 
hase Deposition: a New Method for the Growth of Organic Thin Films with 
Large Optical Non-linearities), 156 J. of Crystal Growth 91 (1995) (^ttl 



(8) ftft 2 0 0 1 - 5 2 3 7 6 8 

b (iM 1 1) C (!: Cct o T*l,iil: » An^ ) t;EI$IW^ 0 
[0 0 0 4], 

$*fk4' -X^^A^/U^A (DAS I 

) &£/;*3\>Up- MI/X>;*;!,**— h (*3=Ji> h>-U- K MT) t^vV-Y 

DAS I) <DK£J£#LT*jfc. ^MWDAS i»j|LT4-y/f 

-4 -x^I/aV-ju (das) £^/&u ^ft^*KMT<hJ£j&bT 

SMCDASTeMt^o 
[0 0 0 5] 

iL<Mot^ff^w#^wui n$jK* -r £ c ch # £ «> , 

[0 0 0 6] 
[0 0 0 7] 
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[0 0 0 8] 
[0 0 0 9] 
[0 0 10] 
[0011] 
[0 0 12] 

ffiatf*«€r#^«>. *36W©»ffitt. CCTMEWSif (LPOVPD) 
tlxTSStS, *««©LPOVPDSU. ^A^#OlffK(DlK*«:jEfl[tt« 

[0 0 13] 

*»«o*«i:«kSL POVPDKJKSl 0£HlK«aW£*-r. E«»l 
2 ft jHMfi«"Ttt, WAH 1 0 c m<D\@.mRZ*m4 5 c m0g£ CD<£ ? feil 



1*^2 0 0 1- 52 3 768 

ftwm i 8 \z& ommxiz&siznz. mm l 4 cd^js fiwij; o , mm i 4 i*j 
u^tfxte, a*, 'nu^a, r;u=f>, ^uyh>, *-fe/>, ^yt>m<D^ 

[0 0 14] 

^iStttfXtt, ^>^24^b, BHfi/W:/2 6 &fflfl, 12^2 8^X0, '> 

3 0H 0t«l:»l|[Snfcffi*W»3 2 1 8KSH-3 4. StfBa«»3#A;U 
^3 5^1, f^b + t'Jt^XWf i 2(0^2 O^^Ibn^o SBz: 
«B3 8lt fi^J*C«iK$tlfc£E^ai»»4 0, ^Sft4 2fC, &r/*ii«r)« 
^/NVI/y 3 9 ^WL, f C^b^t U -VlSX/ft/*-?? — (bubbler) 4 6 4"s«Ma 

*f£l«4 8CD©jSSjffll$:LS<-r^fe«6, — 4 6 te#gg 5 2 |*)£>?® 5 0 ftfC 

2*^il^. ^01gf, S5 4ft «ftUfc»r#«|[JBft||4 8^^7- 
[0 0 1 5] 

RJMFI 2*^A£ii3ffiWRa>SfcJ\ Uintf tffitt, &^JE« 
[0 0 16] 
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KSMtu dE*-r«»K<z)ttHRtfaric**fts-&»4. se^t, 

^Ra-3ft»f BXtt»«€:«tt)©<!: LT, ABAB, ABCABC, ABA 
BCAB, &t*A BCDABCD - IScBJBISrjSg;*^ £ t^T?**. 
[0 0 17] 

MQ^y-fb GBlTSmm^Uy h;WW:/6 8 JEjfcgg 1 0©#gf 6 2© 
[0 0 18] 

M^>^6 6H RfMfl 2<t>C«0. 0 0 1-10 0 h-;i/<Bffi*?£-^* 
«#«cg, ric^BOXf^ttSa^-er^SLTfe, ££IBa> 

D + H;>J» 7J^^^i. (A 1 q 3 )X«N, N' -y7x^-N, N — 
ex (Z-*?-)V7^~M 1, 1' -tf7x-;U-4 s 4' x75 > (TP 

[0 0 19] 
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[0 0 2 0] 

6 0**#5"8<h»«sit*e:<!:K:<fc0iSdE-ra. 7*07nom 

[0 0 2 1] 

ID 1 {«P^mj^#/M^^:^^2 0 <P^m&T £ «fc -5 fC#MA 

, 14NH (*ai»WK*K«:-fflaTSfca6JEj6«i 2 *o«±xtt«*»c:SB 
[0 0 2 2] 

[0 0 2 3] 
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3! — iffllB«&I€ 




4' -it* =3->vt % y-N-y ^ 
«>lz — k (DAST) 


4' -v^y f^7 5 y-4- 

^^■/l/^y— (DAS) 


y ^/v h >>u— h (mt) 


4' -v>y ^a-t * y -4-y ^ 
/vx^/w^y y r> j^y ^ >- 

^\ /j> ^-j> | \\Ji\Om) 


y ^/u 

y ^ ^^/vtk^— h 


4' ->?y ^/vr 5 y -4- 

X^/W^r/ — /V (DAS) 


(DASMf) 


y ^/u 

h y 7;utn 


4' -v^y f/^7 ^ y -4- 

X^yU/<;/ — /U (DAS) 


4' -i^y ^-yvr ^ y-N-y ^* 
/w-4-^ ✓ y h 


y ^/b r i/l/- H (MT) 


4' -v?y f;u7 * y -4-y 

^3 y ^- >g -X S V* \ Vn O 1 n 
) 


/W<y y ^7 Ms h */V>— Y 

\MGUj 1 ) 


y ^/U h V V— h (MT) 


4* -y r * >-4-y ^/P* 
^yW<:/ — /V (MeOS) 


4* -v? y f/vr 5: y -N-y ^ 

v- h (DAST) 


y ^/U h W — r (MT) 


CMt^'-^y f;u7 ^ y - 

4-^^/Uy^/W^:/ y rj7 

^ (DAS(Et)I) 


4' -v?y f^r * y -N-y ^ 

*>U — h (DAST) 


y ^/V hv-U— h (MT) 


*K^t4' -i/y f;v7 ^ 

y 9 A (DAS (Et) OH) j 


4' -v>y f/UT ^ y -4-Tir 

^/v^^/u/^y y }> is 

h (DAAST) 


(AT) 


4' -v>y f/^7 ^ y -4- 

X^/Uy^y — (DAS) 


4' -v>y f/i/7 ^ y -4-y ^ 
a- * ^ jus* ✓ y 9 j» h y ^ 

(DASAf) 


y 

h y 7/^P7irr 
— r (MAf) 


4' -v>y f/^7 ^ y -4-* 

^/U/^y — /U (DAS) 



[0 0 2 4] 

OTA^> T-r^^X^r;i/A*l/>(tetrathisferlvalene)(TFF) 
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7, 7, 8, 8--r h^>7/^/>^37> (TCNQ) rt^fc&o jg^XUte 
* fi<*±^#t-*«W»Bl«frTTF-TCNQ$#7LS*S»^d:«»o OLE 

>t^75yxf -4H-t°7> (dcm) y-^-tf 

yXh»f©«lt 5, 10, 15, 20-fh77x^-2 1H, 2 3H- 
^>IU7^> (TPP) , ;uyi/>(Rubrene), DCM2, ^7'J>m§o S'J 

[0 0 2 5] 

*->!7x=;i, [ (A I Q 2) ' -OPh) *<DXXM (EL) ©SI±l:«ilfc 
TPD, a-4, 4' -tfX [N — -N-7iZ^-75/] 
tf^ac—;b (ff-NPD) , XIZMTDAT A^Ol^-Jimmm (HTL) , X 

»«EL**a©ip*icrt*s-&*c: < fck: 4 to»j*-r-6. #K*n6*r««<D± 
&&<n&ottm&mmm&m^T&m»jSL&>9 9 k contact) 

[0 0 2 6] 

JSS7 Oftttfrttfefi^-r*. JEJS88 7 OfcL »fiLfcjBK*2£7 l&tfAMP 
^7 2fc^^n^^-^^^>y^^)M^^>7 p (HS-tirf) ^ft^ 9 * 

^rcWiilf/iH #*»^fcf-A3R» (OMVD) tPffitir^-B. LPO 
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. #XEJfcffi<0*:SScfcO fcWOI^, tot, OMVDttOvx^^f, 
[0 0 2 7] 

A^7-7 4^ Si— 99K«m»»7 5 £Aft*fcfc£E«3ftT^5. 
nfcE«7 9^IoT^>yx^^8 2 faOIM 7 1 +^5B<$. ^7 1 

a& wwi§iii^t-A8 3^ml, -tn^a«E8 5K«grr-5- 
si^8 5i:n «Atf, ffiawjAo 8 i <D&ou?&m&®m?z>rzit><D^®tfm 

[0 0 2 8] 

IBti^nT-fe^, -t<D*ttt«-H9K*»*r»8 8#A^TH*. K-«8 6 

K-ir;i/8 6&DAS I Xtt«©WrJK*K&»»-r**TlJD«kSn, » 
f»nfcDAS«:#SL, ^n^r^^t*-iA8 9 £LTEJSg7 OMAtS. 

c<z)»3SR*ffi«, ^8 oxtf^x— fe> • ir;U8 6©M^, ;^7-7 4'\ 
u-^tfx 7 s<Dmn^mmT z>z.£\z<kv, dcm-a 1 q 3 ^« h 

[0 0 2 9] 

W««K«*»S-e*fca&X#8 5iC^f|t:-A8 3&1/8 9£»2££i± > % 
"A83^r/8 9€:2g»r-r^<D^ffl^etl^^^y^8 7 K<fc O 



( 16 > ¥ftl2 0 0 1 - 5 2 3 7 6 8 

[0 0 3 0] 

tfi#M VTKWzm&TZ £ H J: -5 KBHS 9 2 £1211 lT£(D L^o 
[0 0 3 1 ] 

EJS»7 0Kfi, HI 1 fd^TL POVPDJ^J^^O^p D ochfH]C:t)<7), 

fD— H • Oy^ (load-lock) J $:ft^^W^b^ 0 D-K-Dy^94IJ 
[0 0 3 2] 

6, wam3K*£i 5 o 2&r;i 52, m&mm^i 5 4, 5 6(7) 

«fc5S*ft©WSWt§. #J£bT, ftI*Sli0lOLPOVPDS«g 
1 0 T^^o 1^ 1 3 7 [J3 >^t^ h 14 8 C Wtt 1 5 0, 1 5 2, 1 

5 4sr/i 5 6<D&«&mz>Tm&o m3\ZTski,rcmmx^ iiso, 152 

RZfil 5 4tt, ***ISt8ygl 5 8, 1 6 0Rtfl6 2^tU SftlgOSS 

. *H£*i;Tttjtott**eflrr*. iAii46^^iiifii5osr; 

15 2a,, *"fc*jftJK»* 1 5 4*>&IDUHL*1 5 6^«&nS|BJfC, 1 3 
7 tt^MiE»fffi (d^ifT) U il 5 0, 1 5 2 Rtf 1 5 4 (D^<DM^ 

«rffiTLfctr>«k5fcLT»*. OLEDCHtSWtlt, 1150^152 
^TPDWA 1 q3©|fc»<Z>fc8&K:JH^ ^1 54^Mg : AgMl$: 

[0 0 3 3] 

Hi3<£>#ij£)^l 5 0, 1 5 2, RlSl 5 4 fU4A&^4 Bfdpp 
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IZfikT^olZ, #«mJK*K»»(0&^ (RGD) 1 

0 8 a<t*£ftT^2>. R C D 1 0 8 ti. [*i L 2fetf 2 <DW«nfj!B«l8tW A*«J«)ft 
ff*j£LTffl^5*U ilTsij-J-y, 12 0, 1 2 0' , 12 0"&^120" 

nJcJ:0WK*K©K*SfT3b-&«>^i:^"T?€r«). RGD10 8l;ft AaHftSS l 

2 2 , Ir^t'JWXAP 1 1 2&OTXVZ«H 1 3 2f)^£.tlZ> a mm 
SB 12 2H *»fl9K*R«»O*tt^jaja*S(0*K<:. RGD 1 0 8co±(r 
M-^tUt^ADl 14Rtf#RSffil i0/)W5o ^tUt^' 
XAP1 14H MT»<0-*fc««»tt*-W«MJK«*ftil#jl-K 

gffil 1 0 ^I^TStn^ + t 'Jt^O* 7 Att, RGD 1 0 8fc«fc0*fc:fc 
oT^S. RGD 1 0 8te, «A«DAS«<Z)— «JCfi^§K«£E©»-*r«mB 
^f€co^®^#x#-^> l 2 0£^x.£ o «— #«fl9K«ms$tf»z:*^U 
t^JXH AP 1 1 2^bA0, ^X7Z»H 1 3 2(Z)^^ilbn^o 

1 3 2fi, »tt£ffll 2 6*^-4^ V^ISx&mifc-rzrcitXDmAjtdlL 

1 3 4Wt$*S*T*0, f(0a«SStJ7r^H 1 3 2£JR0#lrvrir> 
£ 0 S^** U-V^fX^XU 7 M 3 6 eoTRGD 1 0 8 Srffl, fni:J:t3 

[0 0 3 4] 

#J£LT, #-^> 1 2 OfJTPDl^^j:D, i3-r>120 ; teA 1 q 

3 3K«**S&0, ^f>12 0"H e»tt«ffi«r* , T-5#U fcfD-Mpolypy 
role), ^!«»©&b/^ 0 feUIO^^H OLED(Cj:l9^ 

^1 5 2 4>(Z)MJid«RGDt/HX 10 8CJ:IP K-A>hlg0^-f 
> 1 2 0 " ' £-^*l£o 
[0 0 3 5] 

Hi. EI2X«EI3 0SB«, «£K<fc0® SK^-TJ^fc r D -;i/#n-;u 
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— 5^— hxtt&jHfs^e&f!), p— ;[/ i 8 1 ^bn-ji/ 1 8 2^mz>o i 8 

o^cow«h9^M^^*«, g#i 8 o#n— ;n 8 l frt>Mfrntzmzftt> 

[0 0 3 6] 
[0 0 3 7] 

gii ©SH^rffl^v -t>^^a^^ (i to) (DmmmTr^&famisrzfi 

TOttS|07y-HS»«U ^7X^WJxXf;«^WL 4 ^17 
0 OA&tfl 2 0 0 A 1 0QM6 OQ07y-HfittS4 

^J^^2-^Dy\v-;^^/i^TrI<^ £ h(c^f9m^^b^o 

[0 0 3 8] 

^7XlMKf 1 2*<0, jfift#tft2 2 O'CfCft'Stefifcffi^*:, I TO 
ffliRUSfbfcJI-lfiTPD, *-;HI2WT*^. TPDlg 

, 2OO±5t0^1t, lOOsccmOSi^t'Jt^H, 0. 5 0 
h-;KBJE£SEEA, O»0«fteilll^*ns. 1 0 0 s c cmtf>gS§ 

mmx\ 8ioK/;i/X»tt-5ooT*t), ns^rt^^AsafPT* 

JLA.— . ■ .. .. 

-■MUH-- 
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[0 0 3 9] 

2*^j^C<hKJ:0l*ftS-frfc. AlqsSfiftfKclt 2 4 7 ±8tOH» 
Um, 50sccm^$ii, 0. 6 5 h-;K0flE*. fttf 1 0»0)rit««pM 
^*n5. TPDStfAlqaOi^Ift, *»Sn^Xf> U-XfP?S# 
^-;^*ffl^TS#«: I SlCKUSWUfc. TPDi«7 0 0-1 10 0 AcOiP 

[0 0 4 0] 

A I q 3 B£»S»Lfc«, K#£RJ6Sj^5ffi0fcBU Mg : AgTI8Bi&S£ 
JlP^*(C^0ig/l1UfCo »/£ C3>*^h) te, 1 0 0 0 A(Z)j|$^§lAg 

[0 0 4 1 ] 

T, 1 1 AORMSfiSS»-3t^fc. »SftfcOLED 

8t«. iSm/ET? I ccv, SfET I ocv 9 T*^am»f£ • m/£4#tt£^ Lfco I 
^V(Z)/\ e 7-^iiJ^#il(power law dependence of I on V)#£fc-r*^ — > • 
7f-> (turn-on) m£E, V T tt»6VT»ofc. 
[0 0 4 2] 

M2_ 

NLOK, HI ^S-TKBSrfflV^TBitbfc. S'U 3->tt»5 0 Ott 
8 0-10 0 , CfCiaa?€:*fH*l//i:3 0 cm 3 y\V7-4 6^CMT4 8 ZAtlfz 

5 4£»oTEJ6*l 2*"v ttf«l 4S»5 cm«Afcfii^e»Al/fc 
a -t©itfJ*ttJE*6flpl 2<D^±fC®^nT^3 0, DAS I#A^Tl^fc. 

1 2*<BJE*£ffll 0~ 2 1 DASiri^MTl^ch^L,, S 

*^n^6 0±fc£#£nfcS#5 8±f;DAST«KMbf;, mm 



< 2 °) 4$S 20 0 1 - 5 2 3 7 6 8 

[0 0 4 3] 
[0 0 4 4] 

rj»fli«itt, ma^rflBft^rwjwc^/^-fxftrx-ttoBftj (H ig h Reiiab 

ility, High Efficiency, Integratable Organic Light Emitting Devices and 

Methods of Producing Same) , / U 7 0 8/7 7 4, 1 1 9 ( 1 9 9 6^ 

12^2 3Bffii) ; r^fiL ED©fcfc©««fctmj (Novel Materials for 
Multicolor LED's), y'J 7M§0 8/8 5 0, 2 6 4 (1 9 9 7^5^20 

mm) ; ^«J»«7^*JUfCiat?<«^*3lR(^a*Jij (Electron Transpor 

ting and Light Emitting Layers Based on Organic Free Radicals), y'JJJt^ 

#^0 8/7 7 4, 120 ( 1 9 9 6^1 2 ft 2 3 BOM) \ 

(Multicolor Display Devices), *>'J7M^0 8/7 7 2, 3 3 3 ( 1 9 

9 6^1 2ft 2 3 BHii) ; r*feft^fcfg#7^W X (LED) j (Red-Emitt 

ing Organic Light Emitting Devices (LED's)) , y'J7M^0 8/7 7 4, 

0 8 7 ( 1 9 9 6?12fl2 3 0IBi) ; mm*mxyt7 s rt'( XOfrtiXDWWi 
[hJ?&J (Driving Circuit For Stacked Organic Light Emitting Devices), S^U 
7Mf0 8/7 9 2, 0 5 0 ( 1 9 9 7 2 £ 3 B tt«) ; rXiWIrMX 
y-/\*-TX|^ig^J (High Efficiency Organic Light Emitting Device Sturcture 
s), y'J7«§0 8/7 7 2, 3 3 2 (1 9 9 6^1 2^ 2 3 0» ; rj( 
^apb^TRUV-pItBtt^TWIB^/WXj (Vacuum Deposited, Non-Polym 
eric Flexible Organic Light Emitting Devices), y'J7W^0 8/7 8 9 
,3 1 9 ( 1 9 9 7^1^ 2 3 0^11) ; ^U-^^t^ii^WtST^^^-. 
I/^J (Displays Having Mesa Pixel Configuration) , y'J7M^0 8/7 9 
4, 5 9 5 (1 9 9 7¥2^30UJ» ; r«Iffl^r/HXj (Stacked 0 



t * 
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(21) f#^2 0 0 L — 5 23768 

rganic Light Emitting Devices), y'J7M^0 8/7 9 2, 048 ( 1 9 9 
7*F 2 ft 3 gtUW) ; rjS3 > A hiiiflflrWJB^x/^i'^S^aBj (High Co 
ntrast Tr ansparent Organic Light Emitting Device Display) v U 7 0 
8/8 2 1, 3 8 0 ( I 9 9 7^3 ft 2 0 B ,W0 ; r*x hWR £ IT 5 - t 

KD + y-ty+lf'J ><&&JBMf*£4tfW«58#^/WXJ (Organic Light E 
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